Supplementary table 1. Odds ratio by logistic regression model predicting ICU admission.
	　
	Main analysis
OR [95%CI]
	Excluding DNAR
OR [95%CI]
	Excluding missing data
OR [95%CI]

	Sex (women)
	0.87 [0.82, 0.94]
	0.87 [0.81, 0.93]
	0.82 [0.68, 1.00]

	Age (yrs)
	
	
	

	   -39
	ref
	ref
	ref

	   40-59
	0.89 [0.75, 1.05]
	0.89 [0.75, 1.05]
	0.99 [0.61, 1.61]

	   60-79
	0.87 [0.75, 1.02]
	0.87 [0.75, 1.01]
	1.01 [0.66, 1.59]

	   80-
	0.71 [0.60, 0.83]
	0.69 [0.59, 0.81]
	0.88 [0.56, 1.41]

	CPC ≥ 3 at hospital admission
	0.61 [0.55, 0.68]
	0.61 [0.54, 0.68]
	0.62 [0.46, 0.83]

	Primary diagnosis of admission
	
	
	

	   Cardiac
	0.74 [0.62, 0.87]
	0.77 [0.65, 0.91]
	0.65 [0.38, 1.09]

	   Noncardiac
	0.98 [0.86, 1.11]
	1 [0.87, 1.13]
	0.83 [0.57, 1.21]

	   Cardiac surgery
	0.92 [0.76, 1.12]
	0.89 [0.73, 1.08]
	1.11 [0.61, 1.99]

	   Noncardiac surgery
	0.91 [0.80, 1.04]
	0.91 [0.80, 1.04]
	0.84 [0.57, 1.23]

	   Trauma
	0.48 [0.39, 0.58]
	0.45 [0.37, 0.55]
	0.43 [0.25, 0.72]

	   Cancer
	0.99 [0.87, 1.12]
	1.03 [0.91, 1.17]
	1.11 [0.76, 1.59]

	   Infection
	0.76 [0.66, 0.88]
	0.77 [0.66, 0.89]
	0.8 [0.54, 1.18]

	   Others
	0.95 [0.80, 1.13]
	0.99 [0.83, 1.18]
	0.89 [0.51, 1.52]

	Patient status at RRS activation
	
	
	

	   Days from hospital admission
	1 [1.00, 1.01]
	1 [1.00, 1.01]
	1 [0.98, 1.02]

	   ICU discharge within 72hr
	1.65 [1.43, 1.89]
	1.54 [1.33, 1.77]
	1.4 [0.92, 2.09]

	   Sedation within 24hr
	1.27 [1.09, 1.47]
	1.26 [1.08, 1.46]
	1.63 [1.06, 2.48]

	   Surgery within 1w
	0.94 [0.83, 1.06]
	0.99 [0.88, 1.12]
	0.98 [0.68, 1.39]

	   Acute surgery
	1.21 [0.99, 1.48]
	1.17 [0.95, 1.43]
	1.33 [0.74, 2.33]

	   DNAR before RRS
	0.29 [0.25, 0.33]
	Not applicable
	0.23 [0.16, 0.34]

	   CPA before RRS arrival
	1.56 [1.17, 2.09]
	1.8 [1.34, 2.42]
	1.45 [0.26, 8.11]

	   Oxygen supply before RRS activation
	1.21 [1.12, 1.30]
	1.21 [1.12, 1.31]
	1.02 [0.82, 1.26]

	Heart rate (/min)
	
	
	

	   -59
	1.08 [0.93, 1.25]
	1.2 [1.03, 1.39]
	0.94 [0.54, 1.56]

	   60-99
	ref
	ref
	ref

	   100-
	1.21 [1.12, 1.30]
	1.27 [1.17, 1.37]
	1.43 [1.16, 1.76]

	Systolic blood pressure (mmHg)
	
	
	

	   -89
	1.63 [1.48, 1.80]
	1.54 [1.39, 1.70]
	1.51 [1.13, 2.02]

	   90-179
	ref
	ref
	ref

	   180-
	1.45 [1.24, 1.70]
	1.4 [1.19, 1.64]
	1.92 [1.16, 3.14]

	Respiratory rate (/min)
	
	
	

	   -9
	0.99 [0.79, 1.24]
	1 [0.79, 1.26]
	2.1 [0.72, 6.29]

	   10-19
	ref
	ref
	ref

	   20-29
	1.26 [1.15, 1.38]
	1.33 [1.21, 1.46]
	1.07 [0.83, 1.37]

	   30-
	1.63 [1.46, 1.82]
	1.74 [1.55, 1.94]
	1.72 [1.26, 2.35]

	SpO2 (%)
	
	
	

	   -84
	1.19 [1.05, 1.33]
	1.13 [1.00, 1.28]
	0.89 [0.60, 1.33]

	   85-89
	1.29 [1.14, 1.47]
	1.27 [1.11, 1.45]
	1.38 [0.95, 1.98]

	   90-94
	1.14 [1.05, 1.24]
	1.18 [1.08, 1.29]
	1.21 [0.96, 1.53]

	   95-
	ref
	ref
	ref

	Temperature (℃)
	
	
	

	   -35
	1.79 [1.21, 2.62]
	1.8 [1.23, 2.63]
	2.81 [0.82, 9.62]

	   35-37.5
	ref
	ref
	ref

	   37.5-38.5
	1.27 [1.16, 1.38]
	1.23 [1.13, 1.35]
	1.13 [0.89, 1.44]

	   38.5-
	1.78 [1.61, 1.97]
	1.56 [1.40, 1.74]
	1.52 [1.14, 2.02]

	Consciousness
	
	
	

	   Alert
	ref
	ref
	ref

	   Voice
	1.08 [0.99, 1.17]
	1.11 [1.02, 1.20]
	1.19 [0.95, 1.48]

	   Painful
	1.15 [1.02, 1.31]
	1.24 [1.08, 1.41]
	1.4 [0.97, 2.00]

	   Unresponsive
	1.02 [0.89, 1.16]
	1.03 [0.90, 1.18]
	0.95 [0.61, 1.47]

	Person activated RRS
	
	
	

	   Nurse
	
	
	

	   Doctor
	2.02 [1.87, 2.18]
	1.87 [1.73, 2.03]
	2.22 [1.77, 2.78]

	   Others
	0.94 [0.60, 1.43]
	0.75 [0.45, 1.18]
	1.13 [0.31, 3.30]

	Reason for RRS activation
	
	
	

	  Desaturation
	1.37 [1.26, 1.50]
	1.35 [1.23, 1.48]
	1.35 [1.04, 1.74]

	   Tachypnea
	1.32 [1.20, 1.45]
	1.3 [1.18, 1.43]
	1.11 [0.86, 1.43]

	   Bradypnea
	0.9 [0.72, 1.11]
	0.95 [0.76, 1.18]
	1.8 [0.85, 3.72]

	   Dyspnea
	1.36 [1.22, 1.52]
	1.3 [1.16, 1.46]
	1.65 [1.23, 2.21]

	   Hypotension
	1.47 [1.33, 1.64]
	1.52 [1.36, 1.69]
	1.61 [1.19, 2.18]

	   Bradycardia
	1.13 [0.92, 1.38]
	1.05 [0.85, 1.28]
	0.86 [0.39, 1.81]

	   Tachycardia
	1.05 [0.94, 1.16]
	1.02 [0.92, 1.14]
	1.1 [0.83, 1.46]

	   Chest pain
	1.27 [0.94, 1.68]
	1.15 [0.85, 1.55]
	1.33 [0.50, 3.18]

	   Altered mental status
	1.75 [1.60, 1.91]
	1.66 [1.52, 1.82]
	1.99 [1.53, 2.58]

	   Seizure
	1.12 [0.89, 1.41]
	1.07 [0.84, 1.35]
	1.45 [0.65, 3.05]

	   Agitation
	2.13 [1.46, 3.08]
	2.09 [1.43, 3.03]
	3.88 [1.02, 14.0]

	   Nurse concern
	0.87 [0.79, 0.95]
	0.88 [0.80, 0.96]
	0.96 [0.76, 1.20]

	   Others
	0.98 [0.88, 1.09]
	0.97 [0.87, 1.08]
	0.92 [0.70, 1.19]

	Diagnosis for RRS activation
	
	
	

	   Respiratory
	1.07 [0.95, 1.21]
	1.14 [1.00, 1.29]
	1.2 [0.87, 1.64]

	   Cardiogenic
	1.12 [0.98, 1.27]
	1.14 [1.00, 1.30]
	1.07 [0.76, 1.51]

	   Hypovolemic
	1.12 [0.96, 1.29]
	1.1 [0.94, 1.28]
	1.15 [0.75, 1.75]

	   Distributive
	1.55 [1.38, 1.74]
	1.55 [1.38, 1.76]
	1.6 [1.18, 2.15]

	   Neurogenic
	1.26 [1.03, 1.53]
	1.43 [1.17, 1.76]
	1.13 [0.61, 1.99]

	   Metabolic
	1.71 [1.42, 2.06]
	1.55 [1.28, 1.88]
	1.96 [1.17, 3.23]

	   Unknown
	0.57 [0.49, 0.67]
	0.59 [0.50, 0.70]
	0.43 [0.26, 0.69]

	   Others
	0.73 [0.64, 0.83]
	0.72 [0.63, 0.82]
	0.63 [0.44, 0.90]

	Intervention by RRS
	
	
	

	   Oxygen supply
	1.44 [1.34, 1.56]
	1.44 [1.33, 1.56]
	1.83 [1.46, 2.28]

	   Airway suction
	0.81 [0.73, 0.90]
	0.84 [0.75, 0.94]
	0.72 [0.51, 1.00]

	   NPPV
	1.18 [1.00, 1.40]
	1.19 [1.0, 1.41]
	1.12 [0.68, 1.83]

	   Manual ventilation
	1.68 [1.49, 1.88]
	1.66 [1.47, 1.87]
	1.88 [1.23, 2.87]

	   Intubation
	6.04 [5.31, 6.88]
	5.62 [4.93, 6.41]
	5.76 [3.72, 9.05]

	   Cardiopulmonary resuscitation
	0.99 [0.76, 1.30]
	0.98 [0.74, 1.29]
	1.38 [0.23, 13.7]

	   Defibrillation
	1.49 [1.03, 2.15]
	1.55 [1.06, 2.31]
	0.58 [0.11, 3.62]

	   Transfusion
	1.39 [1.15, 1.67]
	1.39 [1.15, 1.67]
	1.17 [0.62, 2.18]

	   Flud bolus
	1.35 [1.23, 1.48]
	1.33 [1.21, 1.46]
	1.48 [1.12, 1.95]

	   Blood test
	1.36 [1.26, 1.47]
	1.34 [1.24, 1.44]
	1.34 [1.08, 1.65]

	   Drug administration
	0.98 [0.90, 1.06]
	0.98 [0.90, 1.07]
	1.02 [0.79, 1.31]


CPC, Cerebral Performance Category; DNAR, Do Not Attempt Resuscitation; RRS, Rapid Response System; CPA, Cardiopulmonary Arrest; NPPV, Noninvasive Positive Pressure Ventilation; ref, Reference.



Supplementary table 2. Odds ratio by GEE model predicting patient outcomes.
	　
	Dead at 30 days
	　
	CPC ≥ 3 or death at 30 days

	　
	Odds ratio [95%CI]
	P-value
	　
	Odds ratio [95%CI]
	P-value

	Standardized ICU admission ratio
	0.89 [0.72, 1.09]
	0.3
	
	0.78 [0.64, 0.95]
	0.015

	Sex (women)
	0.91 [0.81, 1.03]
	0.12
	
	0.98 [0.88, 1.09]
	0.7

	Age (yrs)
	
	
	
	
	

	   -39
	ref
	ref
	
	ref
	ref

	   40-59
	1.64 [1.12, 2.41]
	0.011
	
	1.26 [0.95, 1.67]
	0.11

	   60-79
	2.07 [1.44, 2.98]
	<0.001
	
	1.56 [1.20, 2.02]
	<0.001

	   80-
	2.87 [1.98, 4.18]
	<0.001
	
	2.13 [1.63, 2.80]
	<0.001

	CPC ≥ 3 at hospital admission
	0.85 [0.72, 1.00]
	0.054
	
	6.44 [5.38, 7.71]
	<0.001

	Primary diagnosis of admission
	
	
	
	
	

	   Cardiac
	1.06 [0.80, 1.40]
	0.7
	
	1.03 [0.80, 1.33]
	0.8

	   Noncardiac
	1.27 [1.02, 1.58]
	0.036
	
	1.21 [0.99, 1.48]
	0.06

	   Cardiac surgery
	0.6 [0.40, 0.90]
	0.014
	
	1.16 [0.84, 1.60]
	0.4

	   Noncardiac surgery
	0.91 [0.73, 1.13]
	0.4
	
	1.14 [0.94, 1.39]
	0.2

	   Trauma
	0.86 [0.61, 1.23]
	0.4
	
	1.77 [1.35, 2.31]
	<0.001

	   Cancer
	2.21 [1.79, 2.72]
	<0.001
	
	1.65 [1.36, 2.01]
	<0.001

	   Infection
	0.95 [0.75, 1.21]
	0.7
	
	1.15 [0.91, 1.44]
	0.2

	   Others
	0.69 [0.49, 0.97]
	0.034
	
	0.64 [0.47, 0.86]
	0.004

	Patient status at RRS activation
	
	
	
	
	

	   Days from hospital admission
	1.01 [1.00, 1.02]
	0.3
	
	1.02 [1.01, 1.04]
	<0.001

	   ICU discharge within 72hr
	0.79 [0.59, 1.06]
	0.12
	
	0.82 [0.65, 1.03]
	0.093

	   Sedation within 24hr
	0.4 [0.26, 0.61]
	<0.001
	
	0.53 [0.40, 0.70]
	<0.001

	   Surgery within 1w
	0.29 [0.21, 0.40]
	<0.001
	
	0.43 [0.35, 0.54]
	<0.001

	   Acute surgery
	3.03 [1.86, 4.94]
	<0.001
	
	1.79 [1.25, 2.56]
	0.001

	   DNAR before RRS
	3 [2.57, 3.49]
	<0.001
	
	2.75 [2.34, 3.23]
	<0.001

	   CPA before RRS arrival
	2.34 [1.50, 3.66]
	<0.001
	
	2.69 [1.63, 4.42]
	<0.001

	   Oxygen supply before RRS activation
	1.62 [1.43, 1.84]
	<0.001
	
	1.43 [1.27, 1.60]
	<0.001

	Heart rate (/min)
	
	
	
	
	

	   -59
	1.07 [0.82, 1.39]
	0.6
	
	1.02 [0.80, 1.31]
	0.8

	   60-99
	ref
	ref
	
	ref
	ref

	   100-
	1.5 [1.30, 1.73]
	<0.001
	
	1.41 [1.23, 1.60]
	<0.001

	Systolic blood pressure (mmHg)
	
	
	
	
	

	   -89
	1.31 [1.09, 1.58]
	0.004
	
	1.15 [0.97, 1.36]
	0.11

	   90-179
	ref
	ref
	
	ref
	ref

	   180-
	0.85 [0.62, 1.17]
	0.3
	
	0.66 [0.50, 0.88]
	0.004

	Respiratory rate (/min)
	
	
	
	
	

	   -9
	1.05 [0.69, 1.62]
	0.8
	
	1.12 [0.74, 1.72]
	0.6

	   10-19
	ref
	ref
	
	ref
	ref

	   20-29
	1.18 [0.98, 1.42]
	0.085
	
	1.15 [0.99, 1.33]
	0.063

	   30-
	1.43 [1.13, 1.81]
	0.003
	
	1.27 [1.03, 1.56]
	0.025

	SpO2 (%)
	
	
	
	
	

	   -84
	1.55 [1.24, 1.94]
	<0.001
	
	1.12 [0.91, 1.37]
	0.3

	   85-89
	1.43 [1.13, 1.80]
	0.003
	
	1.13 [0.92, 1.40]
	0.2

	   90-94
	1.26 [1.07, 1.48]
	0.006
	
	1.11 [0.96, 1.29]
	0.2

	   95-
	
	
	
	
	

	Temperature (℃)
	
	
	
	
	

	   -35
	1.94 [0.96, 3.92]
	0.066
	
	1.73 [0.82, 3.68]
	0.2

	   35-37.5
	ref
	ref
	
	ref
	ref

	   37.5-38.5
	0.92 [0.76, 1.11]
	0.4
	
	1.06 [0.90, 1.24]
	0.5

	   38.5-
	0.7 [0.55, 0.90]
	0.005
	
	0.88 [0.71, 1.09]
	0.2

	Consciousness
	
	
	
	
	

	   Alert
	ref
	ref
	
	ref
	ref

	   Voice
	1.35 [1.16, 1.58]
	<0.001
	
	1.65 [1.45, 1.87]
	<0.001

	   Painful
	1.71 [1.38, 2.13]
	<0.001
	
	2.73 [2.21, 3.37]
	<0.001

	   Unresponsive
	2.14 [1.71, 2.69]
	<0.001
	
	3.09 [2.48, 3.83]
	<0.001

	Person activated RRS
	
	
	
	
	

	   Nurse
	ref
	ref
	
	ref
	ref

	   Doctor
	1.14 [0.98, 1.33]
	0.091
	
	1.12 [0.97, 1.28]
	0.11

	   Others
	1.02 [0.42, 2.48]
	>0.9
	
	1.12 [0.60, 2.12]
	0.7

	Reason for RRS activation
	
	
	
	
	

	   Desaturation
	1.06 [0.91, 1.24]
	0.4
	
	1.17 [1.01, 1.36]
	0.037

	   Tachypnea
	1.28 [1.08, 1.52]
	0.004
	
	1.27 [1.08, 1.49]
	0.003

	   Bradypnea
	1.59 [1.13, 2.24]
	0.008
	
	1.43 [1.02, 2.03]
	0.04

	   Dyspnea
	0.99 [0.81, 1.20]
	0.9
	
	0.89 [0.74, 1.08]
	0.2

	   Hypotension
	1.13 [0.93, 1.36]
	0.2
	
	1.2 [1.01, 1.44]
	0.043

	   Bradycardia
	1.04 [0.74, 1.46]
	0.8
	
	1.21 [0.89, 1.65]
	0.2

	   Tachycardia
	0.91 [0.75, 1.11]
	0.4
	
	1.01 [0.85, 1.20]
	>0.9

	   Chest pain
	1.01 [0.55, 1.87]
	>0.9
	
	0.96 [0.59, 1.55]
	0.9

	   Altered mental status
	1.14 [0.97, 1.34]
	0.11
	
	0.85 [0.73, 0.98]
	0.03

	   Seizure
	0.68 [0.44, 1.05]
	0.082
	
	0.77 [0.52, 1.13]
	0.2

	   Agitation
	0.61 [0.26, 1.43]
	0.3
	
	0.48 [0.24, 0.95]
	0.035

	   Nurse concern
	0.99 [0.85, 1.16]
	>0.9
	
	1.05 [0.92, 1.21]
	0.4

	   Others
	1.02 [0.87, 1.21]
	0.8
	
	1.03 [0.89, 1.19]
	0.7

	Diagnosis for RRS activation
	
	
	
	
	

	   Respiratory
	1.43 [1.18, 1.74]
	<0.001
	
	1.42 [1.17, 1.71]
	<0.001

	   Cardiogenic
	1.04 [0.84, 1.29]
	0.7
	
	1.09 [0.90, 1.33]
	0.4

	   Hypovolemic
	1.02 [0.78, 1.34]
	0.9
	
	1.12 [0.88, 1.43]
	0.4

	   Distributive
	1.12 [0.91, 1.38]
	0.3
	
	1.08 [0.89, 1.30]
	0.4

	   Neurogenic
	2.14 [1.57, 2.92]
	<0.001
	
	2.34 [1.68, 3.26]
	<0.001

	   Metabolic
	1.85 [1.35, 2.53]
	<0.001
	
	1.33 [0.98, 1.80]
	0.067

	   Unknown
	1.18 [0.92, 1.51]
	0.2
	
	1.01 [0.81, 1.27]
	>0.9

	   Others
	1.24 [1.01, 1.53]
	0.039
	
	1.31 [1.08, 1.58]
	0.006

	Intervention by RRS
	
	
	
	
	

	   Oxygen supply
	1.05 [0.92, 1.21]
	0.5
	
	1.01 [0.89, 1.15]
	0.8

	   Airway suction
	0.95 [0.80, 1.13]
	0.6
	
	1.22 [1.04, 1.43]
	0.014

	   NPPV
	1.2 [0.91, 1.60]
	0.2
	
	1.02 [0.77, 1.35]
	>0.9

	   Manual ventilation
	1.04 [0.84, 1.28]
	0.7
	
	1.15 [0.93, 1.41]
	0.2

	   Intubation
	1 [0.79, 1.28]
	>0.9
	
	1.28 [1.03, 1.60]
	0.026

	   Cardiopulmonary resuscitation
	2.34 [1.57, 3.48]
	<0.001
	
	2.6 [1.62, 4.19]
	<0.001

	   Defibrillation
	0.83 [0.47, 1.47]
	0.5
	
	0.58 [0.31, 1.08]
	0.085

	   Transfusion
	1.15 [0.79, 1.67]
	0.5
	
	0.93 [0.67, 1.30]
	0.7

	   Fluid bolus
	1.23 [1.03, 1.47]
	0.021
	
	1.08 [0.92, 1.26]
	0.4

	   Blood test
	0.82 [0.71, 0.94]
	0.004
	
	0.97 [0.86, 1.09]
	0.6

	   Drug administration
	0.99 [0.85, 1.16]
	>0.9
	
	0.98 [0.85, 1.12]
	0.8

	   ICU admission
	0.93 [0.79, 1.08]
	0.3
	　
	0.92 [0.81, 1.06]
	0.3


GEE, Generalized Estimating Equations; CPA, Cardiopulmonary Arrest; CPC, Cerebral Performance Category; DNAR, Do Not Attempt Resuscitation; RRS, Rapid Response System; NPPV, Non-invasive Positive Pressure Ventilation; ref, Reference.


Supplementary table 3. Odds ratio by GEE model excluding DNAR before RRS activation.
	　
	Dead at 30 days
	　
	CPC ≥ 3 or death at 30 days

	　
	Odds ratio [95%CI]
	P-value
	　
	Odds ratio [95%CI]
	P-value

	Standardized ICU admission ratio
	0.83 [0.64, 1.06]
	0.14
	
	0.68 [0.54, 0.85]
	0.001

	Sex (women)
	0.96 [0.84, 1.10]
	0.6
	
	1 [0.89, 1.13]
	>0.9

	Age (yrs)
	
	
	
	
	

	   -39
	ref
	ref
	
	ref
	ref

	   40-59
	1.73 [1.16, 2.60]
	0.008
	
	1.25 [0.93, 1.67]
	0.14

	   60-79
	2.12 [1.44, 3.11]
	<0.001
	
	1.52 [1.15, 1.99]
	0.003

	   80-
	3.22 [2.18, 4.77]
	<0.001
	
	2.33 [1.76, 3.09]
	<0.001

	CPC ≥ 3 at hospital admission
	0.79 [0.65, 0.97]
	0.021
	
	7.33 [6.05, 8.89]
	<0.001

	Primary diagnosis of admission
	
	
	
	
	

	   Cardiac
	1.13 [0.84, 1.53]
	0.4
	
	1.09 [0.83, 1.44]
	0.5

	   Noncardiac
	1.28 [1.00, 1.63]
	0.049
	
	1.23 [0.99, 1.53]
	0.064

	   Cardiac surgery
	0.61 [0.39, 0.94]
	0.025
	
	1.23 [0.88, 1.72]
	0.2

	   Noncardiac surgery
	0.83 [0.65, 1.07]
	0.2
	
	1.05 [0.85, 1.31]
	0.6

	   Trauma
	0.73 [0.48, 1.10]
	0.13
	
	1.82 [1.38, 2.40]
	<0.001

	   Cancer
	2.1 [1.66, 2.65]
	<0.001
	
	1.65 [1.33, 2.05]
	<0.001

	   Infection
	1.04 [0.79, 1.37]
	0.8
	
	1.19 [0.92, 1.54]
	0.2

	   Others
	0.67 [0.46, 0.98]
	0.039
	
	0.62 [0.44, 0.87]
	0.005

	Patient status at RRS activation
	
	
	
	
	

	   Days from hospital admission
	1.01 [0.99, 1.02]
	0.3
	
	1.03 [1.01, 1.04]
	<0.001

	   ICU discharge within 72hr
	0.77 [0.56, 1.05]
	0.1
	
	0.8 [0.63, 1.02]
	0.076

	   Sedation within 24hr
	0.36 [0.23, 0.58]
	<0.001
	
	0.54 [0.40, 0.72]
	<0.001

	   Surgery within 1w
	0.29 [0.21, 0.40]
	<0.001
	
	0.44 [0.35, 0.54]
	<0.001

	   Acute surgery
	3.28 [1.98, 5.44]
	<0.001
	
	1.72 [1.18, 2.50]
	0.004

	   DNAR before RRS
	NA [NA]
	NA
	
	NA [NA]
	NA

	   CPA before RRS arrival
	2.26 [1.43, 3.59]
	<0.001
	
	2.62 [1.59, 4.33]
	<0.001

	   Oxygen supply before RRS activation
	1.68 [1.46, 1.94]
	<0.001
	
	1.45 [1.28, 1.64]
	<0.001

	Heart rate (/min)
	
	
	
	
	

	   -59
	1.03 [0.75, 1.41]
	0.9
	
	1.02 [0.79, 1.32]
	0.9

	   60-99
	ref
	ref
	
	ref
	ref

	   100-
	1.52 [1.28, 1.80]
	<0.001
	
	1.37 [1.19, 1.59]
	<0.001

	Systolic blood pressure (mmHg)
	
	
	
	
	

	   -89
	1.28 [1.04, 1.57]
	0.02
	
	1.14 [0.95, 1.37]
	0.2

	   90-179
	ref
	ref
	
	ref
	ref

	   180-
	0.79 [0.54, 1.15]
	0.2
	
	0.62 [0.44, 0.86]
	0.004

	Respiratory rate (/min)
	
	
	
	
	

	   -9
	1.06 [0.67, 1.69]
	0.8
	
	1.17 [0.77, 1.78]
	0.5

	   10-19
	ref
	ref
	
	ref
	ref

	   20-29
	1.1 [0.90, 1.34]
	0.4
	
	1.18 [1.01, 1.38]
	0.033

	   30-
	1.19 [0.93, 1.52]
	0.2
	
	1.24 [1.00, 1.53]
	0.051

	SpO2 (%)
	
	
	
	
	

	   -84
	1.6 [1.23, 2.07]
	<0.001
	
	1.11 [0.88, 1.39]
	0.4

	   85-89
	1.38 [1.05, 1.81]
	0.02
	
	1.12 [0.87, 1.43]
	0.4

	   90-94
	1.33 [1.11, 1.61]
	0.003
	
	1.09 [0.93, 1.28]
	0.3

	   95-
	
	
	
	
	

	Temperature (℃)
	
	
	
	
	

	   -35
	2.71 [1.30, 5.68]
	0.008
	
	1.87 [0.80, 4.40]
	0.15

	   35-37.5
	ref
	ref
	
	ref
	ref

	   37.5-38.5
	0.94 [0.77, 1.15]
	0.6
	
	1.04 [0.87, 1.25]
	0.6

	   38.5-
	0.73 [0.56, 0.96]
	0.023
	
	0.89 [0.70, 1.13]
	0.3

	Consciousness
	
	
	
	
	

	   Alert
	ref
	ref
	
	ref
	ref

	   Voice
	1.35 [1.13, 1.61]
	0.001
	
	1.72 [1.49, 1.98]
	<0.001

	   Painful
	1.73 [1.33, 2.25]
	<0.001
	
	2.75 [2.18, 3.47]
	<0.001

	   Unresponsive
	2.14 [1.66, 2.78]
	<0.001
	
	3.04 [2.41, 3.83]
	<0.001

	Person activated RRS
	
	
	
	
	

	   Nurse
	ref
	ref
	
	ref
	ref

	   Doctor
	1.09 [0.92, 1.29]
	0.3
	
	1.06 [0.91, 1.22]
	0.5

	   Others
	1.17 [0.50, 2.77]
	0.7
	
	1.3 [0.73, 2.32]
	0.4

	Reason for RRS activation
	
	
	
	
	

	   Desaturation
	1.13 [0.95, 1.35]
	0.2
	
	1.2 [1.01, 1.41]
	0.035

	   Tachypnea
	1.35 [1.11, 1.64]
	0.002
	
	1.32 [1.11, 1.57]
	0.002

	   Bradypnea
	1.48 [1.02, 2.13]
	0.037
	
	1.33 [0.92, 1.92]
	0.13

	   Dyspnea
	0.88 [0.70, 1.11]
	0.3
	
	0.85 [0.69, 1.05]
	0.13

	   Hypotension
	1.13 [0.91, 1.38]
	0.3
	
	1.22 [1.01, 1.48]
	0.043

	   Bradycardia
	1.04 [0.71, 1.52]
	0.8
	
	1.31 [0.95, 1.81]
	0.1

	   Tachycardia
	0.93 [0.75, 1.16]
	0.5
	
	1 [0.83, 1.21]
	>0.9

	   Chest pain
	0.85 [0.40, 1.82]
	0.7
	
	0.92 [0.54, 1.57]
	0.8

	   Altered mental status
	1.21 [1.01, 1.45]
	0.035
	
	0.85 [0.73, 1.00]
	0.049

	   Seizure
	0.66 [0.40, 1.10]
	0.11
	
	0.75 [0.48, 1.15]
	0.2

	   Agitation
	0.69 [0.29, 1.64]
	0.4
	
	0.53 [0.27, 1.06]
	0.075

	   Nurse concern
	1.04 [0.87, 1.25]
	0.7
	
	1.07 [0.92, 1.24]
	0.4

	   Others
	1.06 [0.86, 1.29]
	0.6
	
	1.03 [0.88, 1.22]
	0.7

	Diagnosis for RRS activation
	
	
	
	
	

	   Respiratory
	1.51 [1.21, 1.88]
	<0.001
	
	1.39 [1.13, 1.71]
	0.002

	   Cardiogenic
	1.13 [0.88, 1.45]
	0.3
	
	1.09 [0.87, 1.35]
	0.5

	   Hypovolemic
	1.04 [0.77, 1.40]
	0.8
	
	1.08 [0.84, 1.40]
	0.5

	   Distributive
	1.21 [0.95, 1.53]
	0.12
	
	1 [0.81, 1.24]
	>0.9

	   Neurogenic
	2.39 [1.66, 3.44]
	<0.001
	
	2.86 [2.01, 4.06]
	<0.001

	   Metabolic
	1.65 [1.16, 2.35]
	0.006
	
	1.25 [0.90, 1.75]
	0.2

	   Unknown
	1.17 [0.88, 1.56]
	0.3
	
	0.95 [0.74, 1.22]
	0.7

	   Others
	1.24 [0.97, 1.58]
	0.087
	
	1.19 [0.96, 1.46]
	0.11

	Intervention by RRS
	
	
	
	
	

	   Oxygen supply
	1.02 [0.88, 1.19]
	0.8
	
	1.01 [0.88, 1.16]
	0.9

	   Airway suction
	0.95 [0.78, 1.15]
	0.6
	
	1.2 [1.01, 1.43]
	0.043

	   NPPV
	1.24 [0.91, 1.71]
	0.2
	
	1.06 [0.77, 1.44]
	0.7

	   Manual ventilation
	1.02 [0.81, 1.27]
	0.9
	
	1.14 [0.92, 1.42]
	0.2

	   Intubation
	0.99 [0.77, 1.27]
	>0.9
	
	1.32 [1.05, 1.67]
	0.017

	   Cardiopulmonary resuscitation
	2.35 [1.56, 3.53]
	<0.001
	
	2.66 [1.64, 4.32]
	<0.001

	   Defibrillation
	0.78 [0.43, 1.44]
	0.4
	
	0.63 [0.33, 1.21]
	0.2

	   Transfusion
	1.18 [0.80, 1.73]
	0.4
	
	0.97 [0.68, 1.37]
	0.8

	   Flud bolus
	1.3 [1.08, 1.56]
	0.006
	
	1.14 [0.96, 1.34]
	0.13

	   Blood test
	0.88 [0.76, 1.02]
	0.1
	
	0.96 [0.84, 1.09]
	0.5

	   Drug administration
	0.98 [0.83, 1.17]
	0.9
	
	0.94 [0.81, 1.09]
	0.4

	   ICU admission
	0.96 [0.81, 1.13]
	0.6
	　
	0.96 [0.83, 1.11]
	0.6


GEE, Generalized Estimating Equations; CPA, Cardiopulmonary Arrest; CPC, Cerebral Performance Category; DNAR, Do Not Attempt Resuscitation; RRS, Rapid Response System; NPPV, Non-invasive Positive Pressure Ventilation; ref, Reference.


Supplementary table 4. Odds ratio by GEE model excluding missing data.
	　
	Dead at 30 days
	　
	CPC ≥ 3 or death at 30 days

	　
	Odds ratio [95%CI]
	P-value
	　
	Odds ratio [95%CI]
	P-value

	Standardized ICU admission ratio
	0.96 [0.68, 1.34]
	0.8
	
	0.9 [0.67, 1.21]
	0.5

	Sex (women)
	0.89 [0.75, 1.05]
	0.2
	
	0.97 [0.83, 1.13]
	0.7

	Age (yrs)
	
	
	
	
	

	   -39
	ref
	ref
	
	ref
	ref

	   40-59
	2.28 [1.20, 4.32]
	0.012
	
	1.54 [0.96, 2.47]
	0.075

	   60-79
	2.81 [1.54, 5.12]
	<0.001
	
	1.73 [1.12, 2.67]
	0.013

	   80-
	3.86 [2.10, 7.12]
	<0.001
	
	2.24 [1.46, 3.45]
	<0.001

	CPC ≥ 3 at hospital admission
	0.85 [0.66, 1.09]
	0.2
	
	5.88 [4.35, 7.96]
	<0.001

	Primary diagnosis of admission
	
	
	
	
	

	   Cardiac
	1.2 [0.78, 1.87]
	0.4
	
	1.08 [0.73, 1.61]
	0.7

	   Noncardiac
	1.44 [1.03, 2.01]
	0.033
	
	1.18 [0.86, 1.61]
	0.3

	   Cardiac surgery
	0.7 [0.36, 1.38]
	0.3
	
	1.01 [0.59, 1.73]
	>0.9

	   Noncardiac surgery
	1.04 [0.73, 1.49]
	0.8
	
	1.1 [0.80, 1.50]
	0.6

	   Trauma
	0.97 [0.60, 1.60]
	>0.9
	
	1.6 [1.08, 2.37]
	0.018

	   Cancer
	2.47 [1.78, 3.45]
	<0.001
	
	1.49 [1.08, 2.04]
	0.014

	   Infection
	1.03 [0.71, 1.49]
	0.9
	
	0.88 [0.63, 1.22]
	0.4

	   Others
	0.88 [0.50, 1.54]
	0.7
	
	0.61 [0.37, 1.01]
	0.055

	Patient status at RRS activation
	
	
	
	
	

	   Days from hospital admission
	1.02 [1.00, 1.04]
	0.016
	
	1.04 [1.02, 1.06]
	<0.001

	   ICU discharge within 72hr
	0.7 [0.44, 1.10]
	0.12
	
	0.76 [0.53, 1.10]
	0.15

	   Sedation within 24hr
	0.46 [0.23, 0.92]
	0.027
	
	0.65 [0.43, 0.97]
	0.034

	   Surgery within 1w
	0.13 [0.06, 0.28]
	<0.001
	
	0.39 [0.28, 0.54]
	<0.001

	   Acute surgery
	5.69 [2.20, 14.7]
	<0.001
	
	1.78 [1.02, 3.10]
	0.043

	   DNAR before RRS
	2.61 [2.10, 3.25]
	<0.001
	
	2.4 [1.91, 3.01]
	<0.001

	   CPA before RRS arrival
	0.72 [0.14, 3.67]
	0.7
	
	1.09 [0.28, 4.30]
	>0.9

	   Oxygen supply before RRS activation
	1.8 [1.49, 2.18]
	<0.001
	
	1.41 [1.20, 1.66]
	<0.001

	Heart rate (/min)
	
	
	
	
	

	   -59
	1.09 [0.72, 1.66]
	0.7
	
	0.93 [0.65, 1.31]
	0.7

	   60-99
	ref
	ref
	
	ref
	ref

	   100-
	1.66 [1.37, 2.02]
	<0.001
	
	1.52 [1.28, 1.81]
	<0.001

	Systolic blood pressure (mmHg)
	
	
	
	
	

	   -89
	1.48 [1.12, 1.96]
	0.006
	
	1.32 [1.04, 1.67]
	0.023

	   90-179
	ref
	ref
	
	ref
	ref

	   180-
	0.77 [0.46, 1.30]
	0.3
	
	0.64 [0.39, 1.05]
	0.077

	Respiratory rate (/min)
	
	
	
	
	

	   -9
	1.32 [0.45, 3.89]
	0.6
	
	1.36 [0.50, 3.67]
	0.5

	   10-19
	ref
	ref
	
	ref
	ref

	   20-29
	1.15 [0.92, 1.45]
	0.2
	
	1.09 [0.90, 1.31]
	0.4

	   30-
	1.39 [1.03, 1.87]
	0.03
	
	1.22 [0.94, 1.57]
	0.13

	SpO2 (%)
	
	
	
	
	

	   -84
	1.9 [1.31, 2.77]
	<0.001
	
	1.27 [0.88, 1.83]
	0.2

	   85-89
	1.6 [1.16, 2.21]
	0.005
	
	1.14 [0.84, 1.55]
	0.4

	   90-94
	1.24 [1.02, 1.50]
	0.032
	
	1.05 [0.87, 1.26]
	0.6

	   95-
	
	
	
	
	

	Temperature (℃)
	
	
	
	
	

	   -35
	2.18 [0.85, 5.60]
	0.11
	
	1.9 [0.59, 6.19]
	0.3

	   35-37.5
	ref
	ref
	
	ref
	ref

	   37.5-38.5
	0.94 [0.75, 1.17]
	0.6
	
	1.16 [0.96, 1.39]
	0.12

	   38.5-
	0.69 [0.51, 0.93]
	0.016
	
	0.87 [0.67, 1.13]
	0.3

	Consciousness
	
	
	
	
	

	   Alert
	ref
	ref
	
	ref
	ref

	   Voice
	1.32 [1.08, 1.63]
	0.008
	
	1.59 [1.33, 1.90]
	<0.001

	   Painful
	1.7 [1.24, 2.33]
	<0.001
	
	3.46 [2.54, 4.72]
	<0.001

	   Unresponsive
	2.17 [1.49, 3.17]
	<0.001
	
	3.65 [2.54, 5.26]
	<0.001

	Person activated RRS
	
	
	
	
	

	   Nurse
	ref
	ref
	
	ref
	ref

	   Doctor
	1.02 [0.79, 1.32]
	0.9
	
	1.03 [0.83, 1.28]
	0.8

	   Others
	1.11 [0.29, 4.26]
	0.9
	
	0.92 [0.31, 2.71]
	0.9

	Reason for RRS activation
	
	
	
	
	

	   Desaturation
	0.93 [0.73, 1.18]
	0.5
	
	1.17 [0.94, 1.46]
	0.15

	   Tachypnea
	1.19 [0.93, 1.52]
	0.2
	
	1.14 [0.90, 1.43]
	0.3

	   Bradypnea
	1.44 [0.69, 3.02]
	0.3
	
	1.32 [0.68, 2.57]
	0.4

	   Dyspnea
	0.99 [0.74, 1.31]
	>0.9
	
	0.88 [0.67, 1.16]
	0.4

	   Hypotension
	0.77 [0.57, 1.05]
	0.1
	
	1.01 [0.77, 1.31]
	>0.9

	   Bradycardia
	1.21 [0.59, 2.47]
	0.6
	
	1.37 [0.80, 2.37]
	0.3

	   Tachycardia
	0.87 [0.65, 1.17]
	0.4
	
	1.02 [0.79, 1.31]
	0.9

	   Chest pain
	1.9 [0.65, 5.56]
	0.2
	
	1.67 [0.80, 3.47]
	0.2

	   Altered mental status
	1.27 [0.98, 1.65]
	0.073
	
	0.89 [0.70, 1.14]
	0.4

	   Seizure
	0.85 [0.38, 1.89]
	0.7
	
	0.94 [0.44, 1.98]
	0.9

	   Agitation
	1.39 [0.38, 5.09]
	0.6
	
	0.56 [0.13, 2.37]
	0.4

	   Nurse concern
	1.03 [0.82, 1.29]
	0.8
	
	1.05 [0.87, 1.27]
	0.6

	   Others
	1.03 [0.84, 1.28]
	0.8
	
	1.1 [0.91, 1.32]
	0.3

	Diagnosis for RRS activation
	
	
	
	
	

	   Respiratory
	1.63 [1.23, 2.15]
	<0.001
	
	1.62 [1.24, 2.12]
	<0.001

	   Cardiogenic
	1.07 [0.78, 1.47]
	0.7
	
	1.15 [0.87, 1.50]
	0.3

	   Hypovolemic
	0.63 [0.39, 1.03]
	0.063
	
	0.93 [0.64, 1.36]
	0.7

	   Distributive
	0.97 [0.74, 1.28]
	0.8
	
	1.07 [0.84, 1.37]
	0.6

	   Neurogenic
	1.96 [1.25, 3.09]
	0.004
	
	1.92 [1.17, 3.14]
	0.01

	   Metabolic
	1.95 [1.24, 3.05]
	0.004
	
	1.16 [0.74, 1.80]
	0.5

	   Unknown
	1.19 [0.84, 1.69]
	0.3
	
	0.98 [0.71, 1.36]
	>0.9

	   Others
	1.54 [1.14, 2.09]
	0.005
	
	1.55 [1.18, 2.06]
	0.002

	Intervention by RRS
	
	
	
	
	

	   Oxygen supply
	1.03 [0.82, 1.29]
	0.8
	
	1.01 [0.83, 1.24]
	>0.9

	   Airway suction
	0.99 [0.75, 1.31]
	>0.9
	
	1.17 [0.89, 1.55]
	0.3

	   NPPV
	1.55 [0.98, 2.43]
	0.059
	
	1.53 [1.01, 2.33]
	0.047

	   Manual ventilation
	1.07 [0.69, 1.66]
	0.8
	
	1.1 [0.74, 1.64]
	0.6

	   Intubation
	0.82 [0.51, 1.30]
	0.4
	
	1.08 [0.70, 1.68]
	0.7

	   Cardiopulmonary resuscitation
	10.4 [3.10, 35.1]
	<0.001
	
	7.69 [1.36, 43.5]
	0.021

	   Defibrillation
	1.05 [0.24, 4.66]
	>0.9
	
	0.71 [0.15, 3.43]
	0.7

	   Transfusion
	1.26 [0.58, 2.74]
	0.6
	
	1.17 [0.63, 2.17]
	0.6

	   Flud bolus
	1.79 [1.34, 2.40]
	<0.001
	
	1.2 [0.93, 1.53]
	0.2

	   Blood test
	0.77 [0.62, 0.96]
	0.02
	
	0.92 [0.77, 1.11]
	0.4

	   Drug administration
	0.86 [0.66, 1.13]
	0.3
	
	0.95 [0.76, 1.19]
	0.7

	   ICU admission
	0.86 [0.67, 1.11]
	0.3
	　
	0.9 [0.73, 1.11]
	0.3


GEE, Generalized Estimating Equations; CPA, Cardiopulmonary Arrest; CPC, Cerebral Performance Category; DNAR, Do Not Attempt Resuscitation; RRS, Rapid Response System; NPPV, Non-invasive Positive Pressure Ventilation; ref, Reference.
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